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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an 
antireflection film having a high antireflection 
function even if a transparent base having a high 
refractive index is used. 

SOLUTION: The transparent base 1 having the 
refractive index of >1 .55, a primer coating layer 2 
having the refractive index of >1.55, a hard-coating 
layer 3 having the refractive index of >1 .55 and a 
low-refractive index layer 6 having the refractive 
index below 1.55 are laminated in this order. Both of 
a difference between the refractive index of the 
transparent base 1 and the refractive index of the 
primer coating layer 2 and a difference between the 
refractive index of the transparent base 1 and the 
3 are regulated to <0.1 . 
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7 0W±2. 4 0*S8-C*ac<b*Sff*b< , 1.7 5 
W±2. 2 0*«-C*SCi^Se>tc»*L<, 1. 8 
0fct±2. lOS-iSr^^ci^st^uu o *JS 

(0®»r*«. 1. 7 0feLL"C*S. *fflST*Jl<DJB*T* 

l. 7 0K±i. 8 o*irft§ct^«:H^l 10 

lOOMmt^^CiW^K, 1 0 nmM 1 0 u 
mV$>2>Ct&2t><<CH&L<. 30nm71Il Mint 

kgnmmsmm&vHM±.T%>2>cti)W£L<, 2 

t^S^l/l». 20 

[0 02 5] KH*r*li*5J:C>^®ST¥Ji<O^V >y- 

tt, JB*r*#l. 80M2. 8 0r*SCi*JJf*U 
<. 1. 9 07bM2. 8 OrA^Ci^^cWSU 
l», iWiatt^-WOllWgtt, 175M15 
Onmt*SCiWiL< t 1 Ml 0 0 nm^^ 
C<L#36CC»*0< . lM8 0nmt*?)Cc!:M 30 

y^it^ ^H^o^flsaia^M^att. 1 

M200nmr^^^CiWSl< 4 5M150 
nmt^^CiWO^K, lOMlOOnmr 
**C<t#36&c»*L< , 1 0 nm-CASC 

fc*»tt^©J*»ffi«». 1 oj^m 

40 0m 2 /gt*5Ci«*K, 2 0M200 
m 2 /g-C*4Ci3^36tC»*L<, 30M150 
m 2 /gt*5Ci***t»*U>. 
[0 0 2 6 ] &«»&TO. £H©Mffc«*/cte«Hfc«! 
^6Mtac<bW^l^o £K©BMM»*fctt«E{fc 40 

^-HzOSfi. T:f£--te\ T^JU^rXlf®) . BKb 
II. Mft-O^^A, BMbBIS, BMfcfbra^Afcj: 
c^bBIS^f?**!*. «{b**>, BKbHteioWb 
-f>y^A*fi»tc»*H^ J^WIftTO, cn^ 

ocpTftfc^Wa: (11%) #3H»tf4**«*-r*. ffi 

(DtMROWKcW:, Ti, Zr, Sn, Sb, Cu, F 

e. Mn, Pb. Cd. As, Cr. Hg, Zn, A 50 
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LMg.Si, Pfc£i>'S#^£*a£o 

[0 0 27] ]«®^HfeJ:^*ffi5f^ll*<D»fflgS& 

1 0 71M6 0ftt»%r**C<h#»*l/< , 2 0 
71M5 5ft«%r*4Ci*«S6K:»* li^ 0 
TO, »««otlWri«m«*l»feJ:V4«)a»r*»©» 

»«&#6 OttMl 7 

s<>is)ir s ^rh> (W. T-te h 

> % ^jl/x^l/^r FX ^^;P^v^^;U-irh>, is 

»K^obvi/, gm7?>\, % nm***. mm* 

* (R ^*u>*a^-< F\ ^dd^a, Hfcfbgt 

U>) . 7S F (W, ^W$^A7 5 F. 
T-fe FT 5 F, n -^^JUtru U K>) , x-f*;U 

-7'tm-v>-;U) 3^d**i4. h^x>, +->u>, ^ 

JU. r h^^^-tei^n^ F5JU*^£ft*„ lf> 
[0 02 8] [®S»t^® ] <Sffl«r*jB(OfflWf*«. 

i. 5 5*«r^ 0 immmmcomvim^, 1. 20 
a±i. 5 5*ar**ct*«»*u<, 1. 3o«± 
1. 5 5*»r**ct*s6«:»*Hr». 



(8) 

13 

(DBZtZ. 5 Onm4 0 0 nmTftSCi^JfSK , 
5 071M2 0 0 nmr**C4#S6«:#*l,C> - 16® 

*C4#»*IA>. n-a- h«©JKJSEB(roflS)ffl*f 
*H<E>£«tffctt. 5 71S3 5*»%r*£C4**3&K: 
MP* (Kn«r4sj|OSI«». *8HP*ffioraH&iP 

mafcttatt^rtos^ia*-/ Ftuxj&nsmcttfi 10 

att^WMSIJ, 0. 5M2 00mrar 
*5Ci^»*K. 171S1 0 0nmT*-5CiW 
■3»*L<, 37bS7 0nm-C*SC4#3 6*C#£t / 
<. 57iM4 0-n-m©ISB'r*iCi3W»fc»*LC». 

i>. mmm^z. &m<omtw. mum. wtmtit 

L^o ^KlS-T-iLrti, Na, K, Mgr. Ca, B 
a. A 1 , Z n , F e , Cu, T i , Sn. In, 
Y, Sb, Mn, Ga, V, Nb, Ta, Ag, Si, 
B, Bi, Mo, Ce, C d , Be, P b *S<tO*N i & 
M$.L<. Mg, Ca. BWl>'Si^6{CffiL 

JJV&Z> 0 30 

mmmi+te. (whbb5 3- 

1 1 2 7 3 2-9, 7 -9 0 5 1 ^t<D&£$RIB 

IS) £fcte#Ttti;£ (APPLIED OPTICS, 27, 3356H (198 

>) 

C 0 0 3 1 ] ^ir^^C 4##* O 
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W^ftt^(D#y ?3RJJK J ?-*£trc4 
W^OC^c ^^M^CDfiJ^-^, 3 57!; 

I8 011%^^C<!:W^l< 4 4 5 7iM7 5M 
%T*&C4#££>&CfcF£bl> 0 §7 7^'J7-^ 

*t- # y v - £ 0j&-r ZtctbCD^ y y s cd#I 4 
[5]*a£-c#>£ 0 #«flH&*rt5*aiiw KB, Witt tt 
^ftJBfiS-T V ^-*3B»31**C 4ic J: K>mf%-?z> 

tf£/cg>CCte, ^ 'J v^^M1- S/c^O-t y-7 ^© 2 

0 *^%y_t£^mt&* s-?-t?z>ct fiwt u >. 

^Wflfrfc^-OjRteM:, 3 0M8 0*^°/or^C 
4#360C»*L<. 3 5M5 0^ 0 /o-C^Ci:^ 

# y - £ /c^co^WfiE^ -/ v - <om 4 Rl 

[0 03 2] fMW- (ftecflMfttim cc«. ^ffi^SI 
*H«IUT, #y^-ifl!)»fPtt*»#'r4C<!:^»* 

^> 0 *!?^y>^ccj:4*ffl«ia». aia^^iR*! 
cc. «9^y>^n«tt]iL. si^eotsroas 

es®^, mm. mm, ^as, ^^k, * 

;uh^^K, y>^, , mwm m. mm. ^y 

[0033] af4T-^nr<hor, -ecD^Htc^yv- 
^6as^*;u*?B«tur*><fci». Street 
yv-tt t ttB^t**ft^»iurwr**y v-r 

t?#yv-3MHF*K. 7 3F*aH^*«Mii{cdtf#y^ 
-^36{c»suc». *yr^ yiUK^^f-^*/c«^ 

i # y r ^ y ^K* /c«-i< y * * y 4 <dx * 
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-f-^*fc»*Lc^ j/*iu#»;^-©n»T*tt. *y 

3 5 fl£ 8 OJtS^©? ?*K^*£fcCi#s»*l/ 
<. 4 5 M7 51i%<^)^ ^11^ 6 

*licwB««f©ja*J:0«>iBC*i. ffira»r*«i*9©s* 
PtfV F©*KS#S»r*5. /c/cU k Tg«fflT$ 

S°/o^ntC^Ci^^l< ( 1 20 

#yv-©#^ (Tg) ;w 

7-OTg<fc0 b^cttim* ^*ju#y<?~ 

©Tg£'W>#-#y^-©Tg£©iBttMW:. 5°C 
a±-C*JCtW?*l<. 2 0'Cfcl±T*SCi#8 

[0 03 4 ] «mffl<D S * ptf ^ »tfcT*d>«r < 
£ & 2 ffl« ±«**ta £ C t «C <fc 0 JBfitT £ C £ * 30 

i. 26 ttttK©3Kt*©fttt?i« s * 

#4 h"«$n6. IBH©(SIB**J1-C». MM*© 
Cit, tfrflHS *P#-f F©**Sfea«© (**« 40 

«Wr»liH:««tt«:tt5 *n*r-f Fdff&TUHNT* S 
[0 03 5 ] $ *p#-Y K*0jaEr*Ci«:J:«3, ffi/S 
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tti>£©fij£fe*a. tsmmmmcomismc, #*©# 
•J7- (w % af< y yz~)\,t)Ix—)\s % #y**i/x^u 
#y y y u- k ^mw^ju- 

-hn-feji/n-^, #yx*-rJk rji/*FHffli) 
JniUT<>J:l>. 

[0 0 3 6 ] [*-/<-3-Hl] HI© (d) JC^-T 
<U> 0 tw^a-hitt, *?**{b£»*SMMi 

8tT-i/<>f y v^r^ DOTtMtnit 

*wi-a-hitJi*(cJ:D»aLtt«WlT<WO 
9K#(H?r9~&. S/c. Fli©lWB«^lfi 
®»f^Ji ©a»«:j*A 0 tt c > J: 5 «:»*«©«« < 

^«J*tta*2 0 n m&t±.<D^7 ?F*{k^»©»«[T-i 

StfCi*i»$L/< . 4 5 7^M7 51[fi%©S5fflr^O 
yJR»Hffi1SBW. S7?*#'j7- S7';*x-fib 

[0 037 1^7 9*l|LIIi!HfiN©*UcttV5»». 7^ 
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2, 2, 2 --r F^f^U) hVih+^i/7»^§ 

tt. ir»uyt<fc^cc»«a^<Dfta*2 0nmah<fcr& 

C£#fiFS0l». flS». 20M60nmr*§Ci 
*s3 6tC»*L<, 2 5M4 0nmrft-5Ci*J*<> 10 

»©£IS<D 7 0 tHS%«T*C* 6 C <b #S 6 CCfiFS 0 

-3-H<MMSI», -lSiC2mg/m 2 £LL"C£> 
£ 0 2M2 0nmt* 

FJf<DJ¥£&*, 3M2 0nm"C*^> 
CiW$L<. 5 71M1 0nmr*£C<fc#3 6lc» 20 

[0 0 3 8] [JS94l»±-BlOfflj4 ] S*4Rr±K«:«. ffl 
-iUKB, »0»-*>*«l»±JB*B!»t:feJ:t». f-;u 

ffitc|Mia«:^«c-r-5>ci«:cfc9f#6tiS. SWK±K© 
'WXtt, 3M30%t$)^C(bW^L<, 5 TIM 30 
2 0«"C**Ci*«S6«C»*U<. 77I>S20%T£> 

(LCD) , 77X7fa^U^^^ (PDP) , 
hn;b5*9t>Xf ^^l/-^ (ELD) -^|» 

(crt) ©i9«ciB»a^*K«caffl'r 

3„ Jg»lWilJit<D»W^ttW^ 
[0 0 3 9 ] 

(*IW#tf7-5f » ^M) MM. MS 40 

0. sTgfcjccxTkM^y^Ai. i g%Atix s 

ttUfc. «8SK#y>A (££H!ltfH) 0. 

1 2 8g*«a*8m l(cjgj»U/t*«*»»Pl/. tT^ 
(4 £ 2 iJp^W7x^) X;U7 a F 1 5 fir 
<hy y F 1 0 g©fi^iBJ*3HSra-CST 

l/c 0 aT»T«cc t Mmst*vv&mm*ng.mm 

1. *©**8 o'c-cai^iaittHifcJBJ**^. so 
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7b/c. ff 6n/c7 f ^ ^ X(D1M(J 2 5 H°/o, » 
!B*f*» 1 . 6 5tftot 

[0 04 0] (TS60JlflB*W?R©BliJ) 2 U * F;KD 
Xf>UXf-;*7--K:, IM7 5.1. 3g^rAn, » 

(7*7^VJ1/HA- 1 6, B*T9VMt¥ (t*> 
») 3. 5 sr. JJa©*IMr*#y^-*^***2 
5. 8 sr. *»1830^;l/i/y* (ST-ZL, 0g| 
ib^ (») ») 0. 4 g, f(,ry^;^^^i-f 
;UDx*u>:**-y~ -f Fttflffli (WTS«ft#J) ©101 

i comicmmutc m&m*&m 
vimtmnLMk. n-^o-jM7>>8ga 

[0 04 1 ] <:naMfc**>att^WK> rmt** 

> (-^«1¥%S : 5 0 n m, jflft** : 2 . 7 
0) 3 0SS3S, r-*>tti/T^U U-h^^7- 
(PM2L B*fbXO*)M) 4. 
>tty^^'JU-h^y7- ( DMA E A , SA <**) 
SS) 0. 3SSfl»sJ:Cf^^x^U4r h>6 5. 21 

[0 04 2 ] Ka- hJBfflJfc**<DB«) 2 «; ^ 

h;KDXf >UXfc^-^-CC, ->^P^1fy>10 

4. lg^J:W^l/X^;^h>6 1. 3g^:Ah, 

MttR (irf-f^) rsffiw^. ±EonBr{t 

^#>#ffc^2 17. Og, f lt^>^i'M'J F 
-;^**Td";u-H 10. 4g^ 4 COJEtc^Jjo 

ttW) 5. 44 *:faJ:«fci«BSI (^7f^a7-DET 
X, B*ftX (tt)K) 1. 8 1 f?£^»nL/c e S^«9 
?:Sar 1 BSm«#0fc8L ?LS 1 m m<D# 'J t U 

[0 04 3 ] «g®*f^»ffl^ffi«cr)irai!) T^Mftfttf 

^y^^k BUt? (fO'H) 2 oo get, ^>^> 

fjy-?V>#tH (KBM- 5 0 3, fiffi^> U r3 - > 
(*)«> 3firfcJ:»lNttM2fir*»niL, SUtSHf 

5. 04gtC, ^V7'ab'Jl/7^3-^5 8. 3 5 gfe 
<J:0*^TH2 h>T;Un-;U3 9. 3 4g^/c, 7feS 

1. 0 2 g*$<fcO'**lJSWJ (ma7-DETX, 0 
*lb^ (*) H) 0. 5 1 g^^V^DtWa-^ 
77 2. 8 5g^SU S6CC^>>xy^i; h- 
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7*UU-KD«^«I (DPHA. (80 88) 

2 5. 6g^ax.r^l/c e f#6ft/dg&6 7. 2 3 

•fe ^>r;b3--iK0fi^jRtcspflnufc. i^M2 0^ 
[0044] i*->i~zi-hmmikiffi<Dfm) 

m^SfiJ (70 y*- hFC-7 7, 3MttS3) 

It, 1 Sfi%iSjg«rSH«L/t. C(OSS}R**-^-3 10 

^yx^i/VT-U^^rU-h (PET) V4)V2* (MVi 
*: 1. 66)'t3Ptftl»lU *<D±*C±BBT1fc 
9Jlffl&ffi«£^-:3-*-*m>T&ffiU 16 0°C 
TK«LTT&0« C®!/t^: 1.6 6) *JKfiRUfc. 
T^OUCDH^W, 0. 0 7 Mmr&o/Co T&OJB© 

ffil^tiffb, 12 0*CrK«L/c. 16 0W/cmcr> 
^^^^^F^y^ffl^t, M4 0 0mW/ 20 
cm' , H££ffi6 0 OmJ /cm 2 r»tt«*ifi»tl, 
^F3-M (®Jt^:1. 6 6) Wife 

hBilHjteHt, jj6^ftt*«a»urfilB*T*» <B«f*: 

i. 4 0 ) zBf&utc. i&mffimmvmz&o. 012 

llffl&W«4#3(D7^1'-><-*m>T&WU 10 
0 0 Cr5»WK»O/c. Sttel 6 0W/cm©$^ 30 
£;l,;^>f K7K«^>^*fflCir»aK4 0 OmW/cin 
2 k J8UWS6 0 Om J/cm'-C^JBg^rMS^L/t^- 

2 0nmr*ofc. «±OJ:^CCS»#|«±«l*fffiSL 
/c e 

[0 04 6] (SS*l«±IS©flF1i) 
( 1 ) »*SW* 

<H*5Mte <t*> M) *JBl»T. 3 8 0-7 

HW*fcM5Elyfc. *S*ttHlfc*T. 40 
( 2 ) 

dfJWf-C* *fcft. ^*5W*©aBJBI*** 6 4 5 0- 
B5 0nm«:teW*¥«aSlt**3|W)fc. tt#tt»l* 

( 3 ) 

HHaom j i s-s-6006 Ams-r&WKffl 

•fl»*«t»r, J I S-K-5 4 0O3W«3e-r*«MEi! 
Rffffi^rfficcfiet^ 1 kg0ADBfc?flW&<BsE>6ti 50 
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[0 04 7] [XHM2] 

(*S»f^Hfla^JR(Dia$!) ^^P-v^^y> l 5 
1. 9gWOVf;l/xf;^F>3 7. Osic, 
6Htt«(-fWa7907. *><#^--ti:«> 

0. 1 4 gfcAMfcfOfflBW (^7t + ar-DETX, 0 

(**) «) 0. 0 4g^»?Uc o 8 ±13 
©r»fb* 6. lgteJ;^>^x^«J 

tWJU-F0ffl6»(DPHA 4 B*{tM (*> 

H) 2. 4g^ijoA, ssrcs oAnmtufefft. as 

[004 8] (iRHfrWIJtrattOini) u-v* 
U-^>115 2. 8 sr*5cfct>V^x*;l/<5r h>3 7. 
2*IC % 5tfi^MJ&Sfl < -01^**7 9 0 7. 

0. 0 6gfcJ;«i9M(ma7-D 
ETX, BtftJE <*> SO 0. 0 2g*»»L/3ft. $ 
6&C, ±IB<DH»*t*#>#t#B51 3.13 gfc^O'^ 

^>^x»j^'; h-^-^>^r & o u- Fi^>^x 

'JX'J h-;l/^*1fTSMJ hOffl^W (DPHA, 
0*{HH <*) «) 0. 7 6gai, ifir3 0#H 

[0049] uxmfi±m<Ditf&*$£vmm) mum 1 
^hakc* matm: 1.66) ±*c. 

(/Mr*: 1. 8 6) 4jJ:^- (««f 
*: 1. 6 6) *J&St/fc. a-K3-M©±«C, ± 
E*«»f *Jiffl«***^< - 3 - * - Srffl t »r ^ffi L % 
12 0'CTKSUco #CC, ^Sfet^l©^-K3-h@ 
iHI«CC. SRJ1-«*JIR«Ur*JB*r*» (/S#r35 : 1 • 
7 2)*JP«Lfc. *JB*r*JB<D»3ttO, 08Um 

*'t-:s--*--gJ8l>TlfeffiU 1 2 OttSiSU^ 

WUrWBWr*)! (JMr* : 1 . 9 2) £Jfr£Lfc e X 
/Sflr^JgCDJf S»0. 0 5 3/imt*-9/c o iSJBdf^JB 

02 cc. **3KMm*5 ^vmrntevtemtm 1 ^cc^ 
-r. 

[0 05 0 ] [JtKMi] 

(T»0H«!fc*«©!IW) 2 V 9 h;UCOXf*>uxt' 
-*-CC, ^S7j<7 6 3. 3 g£An> Sffil (xrf 

v;UHA-16, 0*T^ yjMfc^ (*) ») 17. 5 
sr. ^tfcrap-fdOl^y* (ST-ZL. S^ib^ 
(») «) 0. 4g, ^Lr^^JU^x^;Ux-f*;KD 
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x?u>**-9--r pwxm mmimm) ©1 owm% 

?LS 3 0 u m<D#') 7'afl/ ■< )l>2 --Ci&ML 

x. Tm^mmmim^mmi,tc. 
[oo5i] ax.mm±m<Ditmis£v : mm) n^ntc 

xmm±mz<motc. Tmimomntrnte. i. 5 

2. JSStJO. 0 7 umV&itc. i*titLtc&:mffi±m 

Koi>T, mmmitmmc, »yts.mm. w-mmm 10 
[0 05 2 ] ummz] 

t-^7-K. ->^d'N+ify > 1 0 4. lgte«fco' 
•?T4"J U- M 8 0. 4gMLfc. *S^j&£&7fc 

u^^6^s-c3o^gi}¥Lfc^. xm-smtim u 

5 L ^*^'f=f-tti3) 5. 44gto£*20 
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*0'3feifSSSi| (*-f+^T-DETX. S*{t^ (1*) 

k> i. 8 i szmfiQLtc. m^zmmx-imrmn 
[0053] {immikmoxfei&te&zmm) mztitc 

^CU-CSHP^±K*f^U/c >v-Fn-HH©JStfr 
<s». 1. 5 4, J|t3i*6 iimTft-j/c. CPlSLfcKJW 

4K. ¥^lS^to«J:OW^tt©item«^l^^-r„ 
[005 4] [ mm 3 ] tblSCT 2 rSJSLfcA- F 3 
~hllJIiMiK*JSl>fcg(mt. «6012<t|IMi{cl,-C 

1. 5 4. f3tt6/imtft-pfc„ ftl$.LtcfcWJj±m 

to j: vmm&zmm u tc. ^^mm^mitm 5 k . 

^SW*toJ;J>Wmtt©*Sm«^ 1 *fc^T„ 
[0055] 



SI* 



mi 






mm 










mm 






Ml) 


rm 












mi 


1 . 


6 6 


1 . 


6 6 


1. 66 




02 1 


. 11% 


2 H 




1 . 


6 6 


1 . 


6 6 


1.66 




03 0 


. 3 2% 


2 H 


itl 


1 . 


6 6 


1 . 


5 2 


1.66 




04 1 


.6 7% 


2 H 


it 2 


1 . 


6 6 


1 . 


6 6 


1.54 


fro 


05 2 


. 07% 


2 H 


it 3 


1 . 


6 6 


1 . 


6 6 


1. 54 




06 0 


. 43% 


2 H 



[0 05 6] [|ftteW3 ] **fe{f(2-C^fiXL,/cS*fK*± 
tc. 

[mwtDmmtmw] 

[si] jgs#*±M©i^Ji^fi$;«:*-r»Tffi«^ST*) 

[0 2] Ute^ 1 -C^)SL/cJ5*H%±^©»*S8«?r 

[03] sniitflj 2 x-imi, td3.Mffi±m<Dftitmmz 

[04] tbf^!ll-C^fiSL/cS^i%±M©^SSt^* 



40 



[05] tb^2-C{^UfcSS^±M©»7fcJS«^«r 

[06] ttmm 3x-i%mu tcm.mm±m<o^mm * 
7n-?y??x-$>*>. 

1 >gH32:t${* 

2 Tt£*)® 

3 /v-Fa-l-Jl 

4 #/IJfr«i 

5 nsmmmm 

6 {£JB0r3UI 

7 *-'*-=i-bm 
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